A photoelectrochemical solar cell composed of supramolecular nanoclusters of lithium encapsulated fullerene and zinc sulphonated meso-tetraphenylporphyrin exhibits significant enhancement in the photoelectrochemical performance as compared with the reference system containing only a single component.
Photoelectrochemical cells (PECs) have been widely investigated as a next-generation solar cell because of their simple structure.
1-3 The photoinduced charge separation between the excited state of dye and the electrode plays an important role in improvement of PEC performance. In the natural photosynthetic reaction centre, the efficient photoinduced electron transfer occurs to give a long-lived charge separated (CS) state with high quantum yield. 4 Extensive efforts have so far been devoted to design and synthesize electron donor-acceptor linked molecules to achieve efficient photoinduced charge separation for applications to PECs. 5, 6 However, the synthetic difficulty of the covalently linked donor-acceptor molecule has precluded the development of simple photovoltaic devices using such model compounds of the photosynthetic reaction centre. Among many candidates, porphyrins and fullerenes are a suitable combination for the construction of PECs, because porphyrins have strong visible absorption bands and fullerene exhibits efficient electron-transfer properties such as small reorganization energy due to the delocalized three-dimensional p-system. 7 The supramolecular approaches for PECs are also investi- Fig. 1a may be assigned to the charge-transfer band between the porphyrin plane and the fullerene sphere in the 1 : 1 supramolecular complex as reported previously. clusters. As indicated earlier, 11 charging of porphyrin and fullerene moieties in the DC electric field plays an important role in the growth and deposition process. These films are quite robust and can be washed with organic solvents to remove any loosely bound MTPPS 4À and Li + @C 60 nano-assemblies.
Photoelectrochemical measurements were performed using a standard two-electrode system consisting of a working electrode and a Pt wire gauze electrode in air-saturated MeCN containing 0.5 M LiI and 0.01 M I 2 (Scheme 1). In order to evaluate the response towards the photocurrent generation, a series of photocurrent action spectra were recorded. The IPCE (incident photon-to-photocurrent efficiency) values were calculated by normalizing the photocurrent values for incident light energy and intensity and using eqn (1),
where i sc is the short circuit photocurrent (A cm À2 ), I inc is the incident light intensity (W cm
À2
) and l is the wavelength (nm We have also evaluated the power characteristics of the OTE/ SnO 2 -(ZnTPPS 4À -Li + @C 60 ) n electrode (Fig. S2 in the ESI †) . The power conversion efficiency, Z, is calculated using eqn (2): Fig. 4a , which clearly exhibit a broad absorption band at around 1035 nm. 8, 9 9a which was observed at 100 K by ESR (see Fig. S3b in the ESI †). 
